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The T2K Experiment

T2K is a lonpaseline neutrino experiment

from JPARC to Sup#tamiokande

Main goalsandresults
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Near DetectoND280 Upgrade

Currentcritical points:

Current ND280 » Proposed ND280 upgrad

RCENESNN. S

.. . j
1. Low acceptance 2. Low efficiency in 7 . Y.
for tracks with reconstructing [
highangle hadronic parts of ; ]

G C2NB I NR h ynteictions

— lower efficiency

forward tracks + 6 TOF planes surrounding the new tracker
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Muon momenta
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Upgraded Detector Configuration:

1. Super Fine Grain DetectosfGD:
Segmented target of cubic scintillators (1 cm side) for the
improvement of hadronic part reconstruction

: : 2. Two High Angle TPCs (HARC):
A m 0 m 69
Overall systematiancertainty to4%(from 6%) Placed at high angles respect to beam direction to improve Particlg

A Near detector for HypeK from 2027 Identification for leptons
Efficiency to select CCOpi events 3. Time of F|ight '(oB:
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High Angle Time Projection Chambers{HXC)

Requirements:
A Momentum resolution—

\

w Pat 1 GeV/® neutrino energyestimation

Spatial resolutionO(800f 1)© 3D trackreconstruction

A Energy resolutiont
A Lowmaterial budgetwalls

p 1 © PIDof electrons and muons

1. FieldCage

A Thin walls and less space subtracted to active volume

2. ResistiveMicroMegas

ERAM: Encapsulated Resistive AndderoMegas
A Charge spread on resistive layeraiohance spatial resolution

A Spark protection

bulk MicroMegas

resistive anode MicroMegas

Mesh @ GND

0 Mesh @ ~ -360V

Amplification gap: ~128um

FR4 PCB

_ Amplification gap: ~128um DLC @ ~ 360vT E

insulator ~ 50 I
9|Ue ~ 75-20

Drift volume

MicroMegas

D

Module Frame

Parameter Value
Overall x x y x z (m) 20x08x1.8
Drift distance (cm) 90
Magnetic Field (T) 0.2
Electric field (V/cm) 275
Gas Ar-CF4-iC4H1g (%) 95-3-2
Drift Velocity cm/ us 7.8
Transverse diffusion (um/+/cm) 265
Micromegas gain 1000
Micromegas dim. zxy (mm) 340 x 410
Pad z x y (mm) 10 x 11
N pads 36864
el. noise (ENC) 800
SIN 100
Sampling frequency (MHz) 25
N time samples 511
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FieldCage Properties

Each TPC is composed by 2 Field Cages with a common cathode
Field Cageare designed to:

A provide auniform Electric Field— 1§ P

I 7

Cu Strips on Kapton foil (electrodes)
“Coverlay” (strip insulation / protection)
Aramid Fiber Fabric (Twaron™)
Aramide HoneyComb panel

Aramid Fiber Fabric (Twaron™)
Kapton foil (insulation)

Aluminum foil (external shield)

This is provided by two voltage dividers
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ERAMSensors

The new Resistive technology allows a better spatial resolution respect tdcridMegas

1. Electrons from ionization amaultiplied thanks to
an intense E field after the mesh

2. Charge wilspreadoverthe resistive layer
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Gaussian spreadingith ,, \/:

Dimensionso T 1T ¢ frti

3. Inducedcharge is collected by pads MM Gaint 1000
Padsizept pd |
ERAMcharacterizationis performeduvia: Number. 1152 per module

A Mesh pulsing
A X-Ray tesbench

Detector characterization assessed by .
ERAM+Electronics
means of 5 test beams Matteo Feltre,NuFact2022 n




